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Orthodontic Treatment for a Class III Malocclusion Growing Patient by Using
RME and Chin-cup Appliance – Case Report
Abstract
The early treatment of skeletal Class III malocclusion is one of the most challenging problems that
orthodontists may encounter. These patients often combine maxillary deficiency with anterior crossbite.
In this report, an 8-year-old female patient with Class III malocclusion, anterior crossbite and protrusive
lower lip. (SNA: 83.5°, SNB: 83°, ANB: 0.5°, overjet: -1.5mm, overbite: +2.5mm, mandibular plane to SN:
26.7°), received orthodontic treatment with rapid maxillary expansion and chin cup appliance. We used
RME 2 turns (0.5mm) per day, and wore the chin cup at least 21 hours per day, to force mouth closure and
enhance nasal breathing. Active orthodontic treatment time was 4 weeks. The retention period of RME
was 3 months. The treatment results showed that maxilla was pushed forward by RME. and mandibular
clockwise rotation, which improve anterior crossbite and facial profile. The treatment outcome were
stable after 3 years follow up.
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Case Report

Orthodontic Treatment for a Class III
Malocclusion Growing Patient by Using RME and
Chin-cup Appliance – Case Report
Po-Yuan Hsueh, Li-Hsiang Lin

Graduate Institute of Dentistry, College of Oral Medicine, Taipei Medical University
Department of Orthodontics, Wan Fang Hospital, Taipei, Taiwan

The early treatment of skeletal Class III malocclusion is one of the most challenging problems that
orthodontists may encounter. These patients often combine maxillary deficiency with anterior crossbite. In this
report, an 8-year-old female patient with Class III malocclusion, anterior crossbite and protrusive lower lip.
(SNA: 83.5°, SNB: 83°, ANB: 0.5°, overjet: -1.5mm, overbite: +2.5mm, mandibular plane to SN: 26.7°), received
orthodontic treatment with rapid maxillary expansion and chin cup appliance. We used RME 2 turns (0.5mm) per
day, and wore the chin cup at least 21 hours per day, to force mouth closure and enhance nasal breathing. Active
orthodontic treatment time was 4 weeks. The retention period of RME was 3 months. The treatment results
showed that maxilla was pushed forward by RME. and mandibular clockwise rotation, which improve anterior
crossbite and facial profile. The treatment outcome were stable after 3 years follow up. (J. Taiwan Assoc.

Orthod. 25(4): 231-242, 2013)
Key words: rapid maxillary expansion, chin-cup, Class Ⅲ malocclusion, early treatment, growth and development

the growth and development of the face, jaws, and teeth.

INTRODUCTION
It has been believed that Class III malocclusion
1-3

is caused by two major etiological factors . One is the
genetic factor, and the other is the environment factor. The
genetic factor includes the size of the mandible and the
maxilla, the angulation and length of the cranial base. The
environment factor means environment influences during

The function of airway is associated with lymphoid tissue.

The lymphoid tissue proliferated to the peak around 10
4,5

year-old . If the adenoid tissue was too large in child,
it would cause nasal congestion and mouth breathing. It
may lead to mandibular prognathism. Even though, the

patient has the habit of mouth breathing which promotes
the growth of mandible, it may cause further protrusion.
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Class III malocclusion has always been the big
issue. Before the 1970s, the literature reported Class
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III problems primarily were mandibular prognathism,
with little attention being paid to the maxilla. However,
1,6,7

more recent studies

indicate that more than 70 percent

have a retrognathic maxilla and a normal mandible, or
a combination of a retrognathic maxilla and prognathic
8

mandible . We had often focused on mandibular
prognathism in Class III malocclusion and ignored
the deficiency of maxilla. For children with maxillary
deficiency, the treatment strategy is to move the maxilla
forward and downward direction. There are several
appliance for Class III treatment, such as the chin cup, the
9

facemask, and the Frankel appliance .
be corrected by the rapid maxillary expander (RME),
which widens the roof of the mouth and the floor of
the nose. The RME offers interrupted force, causing
the necessary maxillary expansion either skeletally or
10,11

correct her anterior crossbite.
1. Extraoral examination (Fig1)
1. lip incompetence
2. concave facial profile
3. protrusive lower lip
2. Intraoral examination (Fig2)
Class III molar relationship
overjet: -1.5 mm
overbite: +2.5 mm
3. Pretreatment panoramic and cephalometric

How to correct the constricted maxilla? It can

dentally

A 8-year and 11-month-old girl sought treatment to

. Generally, the midpalatal suture can be

opened before the age of fifteen. RME has been used not
only to correct maxillary constriction but also to create an
12

additional space in the dental arches to relieve crowding .

radiographs (Fig3)
4. Diagnosis
Class III malocclusion with low mandibular plane
angle and anterior crossbite.
5. Treatment objectives
●

Improvement of concave facial profile.
●

13

●

Correction of midline deviation.

than in posterior suture.

Correction of anterior crossbite.

The evidence supports that early growth modification

Establishment of normal overjet and overbite.

therapy leading to improvement. The benefits of early
●

1. Greater ability to modify skeletal growth.

Dental:
Achievement of Class I relationship.

suture was opened greater magnitude in anterior suture

treatment had been reported as:

Skeletal:
Improvement of Class III relationship.

Researchers pointed out that RME had the influenced on
the craniofacial sutures. Ahmed found the midpalatal

Soft tissue:

Function: Normal function.

6. Treatment progress

2. Improving patient self-esteem and parental satisfaction.

At the beginning of treatment, we used activation of

3. To enhance and possibly shorten phase II comprehensive

RME by 2 turns (0.5mm) per day with at least 21 hours

treatment.

of chin cup wearing to force mouth closure and enhance

4. To provide more pleasing facial esthetic, thus improving
14

After 4 weeks, we fixed RME with ligature wire.

the psychosocial development of the child .
5. To prevent temporomandibular dysfunction, which had
15

been associated with childhood anterior crossbite .

232

nasal breathing. (Fig4)
We encouraged patient using chin-cup to assure mouth
closure. (Fig5) We found that:
J. Taiwan Assoc. Orthod. 2013, Vol. 25. No. 4
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• Anterior crossbite was corrected.
• Upper incisor diastema was noted.
• Overbite was reduced.
• Upper incisors were slightly labial inclination.
The occlusal film found that the midpalatal suture
was opened.

After 1 year of treatment,we took the intraoral
photographs (Fig8).
Compared the facial photographs before treatment
and after treatment in 2 months (Fig9). We followed the
intraoral and facial photographs after treatment in 3 years
(Fig10).

After 3 months of the cessation of RME activation,
the new bone formed (Fig6), and the opening space
between upper central incisors was closed spontaneously

7. Post-treatment radiographs and superimposition of
initial and post-treatment cephalometric tracings

(Fig7).

Fig 1. Initial facial photographs

Fig 2. Initial intraoral photographs
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Fig 3. The panoramic and cephalometric radiograph taken before treatment

Fig 4. RME and Chin-cup delivery
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Fig 5. Fixation of RME (After 4 weeks of RME treatment). The anterior crossbite was corrected and the arch was expanded. The gum lines of #11
and #21 were uneven.

before treatment

4 weeks

3 months

Fig 6. The comparison of the occlusal films before treatment, 4 weeks after treatment and 3 months after treatment.
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Fig 7. Fixation of 3 months. The diastema between upper central incisors closed and leveled spontaneously. The gum line of #11 and #21 were
more even now.

Fig 8. 1 year follow up
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before treatment

2 months after treatment

Fig 9. The comparison of the facial photographs before treatment and 2 months
after treatment.

Fig 10. The intraoral and facial photographs of 3 years follow up.
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Fig 11. The panoramic radiograph taken after RME treatment

Fig 12. The cephalometric radiograph taken after
treatment

Fig 13. Cephalometric superimposition of before and after treatment. The black line indicates before treatment;
the red line indicates 3 months after treatment.
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Table 1. Cephalometric analysis before and after treatment

Initial

Post-treatment

Norm

SNA

83.5

84.5

81.8±3.4

SNB

83

80.7

77.5±3.1

ANB

0.5

3.8

4.2±1.8

U1-NA (degree)

29.4

25

24.7±5.2

U1-NA (mm)

3.8

3.5

5.5±1.7

L1-NB (degree)

28.4

21

31±6.6

7

5.2

7.8±2.4

121.5

127.2

125.3±11.2

FMA

23

23.4

30.8±4.3

IMPA

94.9

92.7

93.2±6.8

FMIA

62.1

63.9

55.9±7.5

UFH/LFH

45.9/54.1

44.7/55.3

45/55

PFH/AFH

68%

65.4%

62%~65%

L1-NB (mm)
U1-L1

DISCUSSION
In this case, active orthodontic treatment time was 4
weeks. The retention period of RME was 3 months. We
corrected anterior crossbite and improved facial profile.
Light-force wear chin cup, while expanding the midpalatal
suture, is the major factor to force mouth closure and
enhance nasal breathing. The maxilla demonstrated
forward movement combined with backward rotation of
the mandible. The treatment results are demonstrated as
follow:
1. Among most patients, the space caused by RME between
upper central incisors was closed spontaneously. If the
space was not closed, fixed appliance would suggest to
be placed.
2. The upper incisors tilted lingually by the force of
closing lip.
3. The palatal plane and occlusal plane tilted downward
anteriorly.
Growth modification, through either a functional

for growth modification treatment including:
1. Low mandibular-plane angle with normal or short
anterior facial height.
2. Anterior crossbite caused by functional shift.
3. Mild skeletal discrepancy.
4. Symmetric mandibular growth.
5. Around age 7 to 9 (after first molars and incisors erupted).
6. Respiratory problem with narrower upper arch width.
7. Good cooperation expected.
Growth prediction helps the clinician to intercept
and treat the malocclusion. Many techniques such as
evaluating weight and height, recent growth history, and
the stage of ossification in the hand/wrist film are used in
our daily practice frequently. TM joint tomography, MRI,
and CT, while allowing a clear view of the structure, but
currently does not provide quantitative information as to
future growth potential. The mandibular growth must be
assumed until two lateral cephalograms taken at least 1
year apart show no obvious growth occurring during the
16

period .

appliance or extraoral force, is a solution to correct child's

The growth peaks of maxilla were at prepubertal ages

skeletal problems. The selection of appropriate patients

in both sexes. During 5-7 years old, much craniofacial

J. Taiwan Assoc. Orthod. 2013, Vol. 25. No. 4
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growth occurred. For female, the adolescent spurt in

anterior crossbite and facial profile. The treatment

mandibular growth occurred between the ages of 10 and

outcome was stable for 3 years after treatment. The long-

12 years. On other hand, the adolescent mandibular spurt

term outcome should be under observation and the long-

of the male is between 12 and 15 years . Especially in the

term results are influenced by the patient's dentoskeletal

boys, mandibular growth is growing even after the age

features.

17

of 20 years. There was considerable mandibular growth
relative to the maxilla in Class III subjects after the
17

adolescent growth spurt .
Many early skeletal correction may show considerable
relapse because of the unfavorable growth. Baccetti

18

et al reported that initial analysis of acute cranial
base angle, increased anterior facial height, and large
mandibular plane angle were indicators of unfavorable
long-term outcomes. Indicators of unfavorable growth
after treatment were a forward position of the mandible,
increased length of the mandibular body, and an increased
19

gonial angle .
In recent years, many studies have documented that
treatment before adolescence produces an orthopedic
effect to correction of reverse overjet and Class III
20

malocclusion . However, short-term improvement does
21

not always mean significant long-term improvement . For
patients who had early treatment, growth at adolescence
is a critical indicator for long-term results. Generally, if
more severe the presenting skeletal problem and greater
period of growth were remaining, the prognosis will be
poor.
When preadolescent treatment is undertaken, all
concerned should understand that a second phase of
treatment at a later time is almost certain to be required.
However, early treatment still indicated in many instances
to alleviate potential problems, prevent the problem from
becoming too severe.

CONCLUSION
We use RME and chin cup to treat developing Class
III patient. The treatment results showed that maxillary
growth and mandibular clockwise rotation, which improve
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運用上顎快速擴張器（RME）與頤帽（Chin Cap）
裝置治療生長發育期之前牙錯咬病患
薛博遠．林利香
臺北醫學大學口腔醫學院牙醫學系
萬芳醫院牙科部齒顎矯正科

第三類咬合異常病患的治療一直是令矯正醫師們很頭痛的問題，特別是在生長發育期的患者。而這
類生長期的兒童，常合併有中顏面發育不足及前牙錯咬的問題，本文提出一位八歲十一個月女性，主訴
前牙錯咬，經診斷為安格氏第三類異常咬合合併前牙錯咬，中臉部凹陷及下唇前突，使用上顎快速擴張
器（RME）配合頤帽（Chin cap）裝置的治療法，上顎快速擴張器的使用方法為每天兩轉（0.5 mm）配
合每日至少21小時配戴chin cap，經過四周治療，上顎骨因RME往前推，同時下顎骨向後下方旋轉，藉
此改善前牙錯咬及戽斗臉型的問題。(J. Taiwan Assoc. Orthod. 25(4): 231-242, 2013)
關鍵詞：上顎快速擴張器、頤帽、第三類咬合異常
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